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Abstract: 
 
This study aims at exploring the issue of convergence in the tourist market of 
Greece based on tourist arrivals from different destinations. The period of the 
analysis covers the years 1995-2015.  
 
The sample includes 18 countries, namely Albania, Australia, Austria, Belgium, 
France, Germany, Denmark, Switzerland, United Kingdom, USA, Spain, Italy, 
Canada, Cyprus, Netherlands, Romania, Russia, and Czech Republic.  
 
Initially, conventional panel unit root tests were applied, which showed no signs of 
convergence. Subsequently, panel unit root test was used, based on which a break 
point is calculated endogenously.  
 
It was found that (except in the case of Russia), countries show signs of 
convergence, with time points of disruption that correspond to the years of the 
recent crisis as well as the Olympic Games.  
 
The analysis revealed these countries for which tourism policies are effective and 
therefore should be in the center of interest for Greece. Regarding the case of 
Russia, tourism policy seems to be ineffective and should be redefined. 
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1. Introduction  
 
Tourism is considered an international industry and the largest provider of jobs that 
not only constitutes a modern driving force for the development process but also helps 
accelerate the recovery of the global economy. International tourism revenue is an 
important source of foreign exchange. In many cases, it helps to eliminate current 
account deficits and the negative balance of payments. In addition, the increase in 
foreign exchange income through other activities related to tourism provides the 
security for a further increase in foreign exchange reserves and further contributes to 
improving the balance of payments of each economy. Moreover, increased tourist 
activity enhances the chances of importing capital goods used to produce goods and 
services and increasing tax revenues in the country receiving each time the tourist 
influx. The positive effects of tourism in an economy are commonly accepted for all 
economies, regardless of the level of growth or size of each economy. Therefore, 
based on the above, the tourism industry has a positive contribution to economic 
growth (McKinnon, 1964; Oh, 2005; Kim & Chen, 2006; Katircioglu, 2009).  
 
The growing global role of tourism has mobilized researchers who have attempted to 
study its various aspects, with an emphasis on the causal relation between tourism 
(arrivals or revenue) and economic development (Katircioğlu, 2010; Lee, 2012; Savaş, 
et al., 2012).  Despite the importance of the tourism industry, most empirical studies 
on tourism were based on the functions of tourism demand (Luzzi & Flückiger, 2003).  
 
According to Shan and Wilson (2001), several fields remain incomplete in this type 
of study and therefore require further investigation. A relatively new and still under 
investigation issue concerning tourism is also the case of the convergence of tourist 
markets. The importance of studying the case of convergence in the tourism sector is 
a way of measuring and evaluating the successful implementation of the strategies that 
contribute to the promotion of the tourism product as well as the basis for planning 
the strategies to be implemented in the future for attracting tourists from different 
destinations to a specific country.  
 
According to Narayan (2006), who first raised this issue to be investigated, the 
convergence case refers to the effectiveness of the marketing policies for the tourist 
product targeted at a specific country of origin, which is ascertained if the arrivals of 
visitors from the country of origin converge with the total of the international arrivals 
of visitors in the destination country. Therefore, if the increase in arrivals from these 
markets of origin positively affects the total international arrivals of visitors in the host 
country, then the increase in total international arrivals is based on the specific country 
of origin, which converges. Consequently, strategies focusing on boosting the arrivals 
of visitors from a converging country improve the overall volume of international 
arrivals of visitors. The convergence case, therefore, provides a way of measuring the 
success of the marketing strategies and can help in the design of future strategies. 
More specifically, if a marketing campaign on a certain market - source of tourism is 
effective, then the rate of arrivals from this market in the total arrivals will increase. 
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In this way, it is found out that a policy is effective. If this is not the case, the strategy 
should either be withdrawn or re-adjusted.   
 
Based on all the above mentioned, there is a keen interest in exploring the case of 
convergence in the tourism industry. Particularly, if the markets of origin converge 
with the host country, this shows to the policymakers that the tourist industry in the 
host country is heading towards the right direction and the potential of the industry 
can be exploited through the appropriate tourism policies. If the arrivals of visitors 
from a specific country of origin converge with the total arrivals of the host country, 
this indicates that this market contributes significantly to the increase in the total 
arrivals of the host country.  
 
Moreover, if there are smaller tourist markets to which a country is seeking to aim, it 
is important to be clear whether the arrivals of visitors from these smaller markets 
converge. The confirmation of the convergence suggests that targeting smaller 
markets through policies, such as cheaper holiday packages, will boost overall arrivals 
of visitors. If all or most of the markets converge, this suggests that a country is not 
based on a few markets for the arrivals of visitors. Convergence is also more likely to 
be seen when incomes are increasing, and prices are falling because under these 
circumstances people tend to travel more. Of course, incomes and prices are important 
determinants of tourism demand, based on several relevant studies, such as, for 
example, by Vogt and Wittayakorn (1998) by Song et al. (2000), Narayan (2004), 
Athanaseas et al. (2015), Zaman and Meunier (2017) and Saayman and Saayman 
(2008). However, the size of convergence cannot be ascertained by exploring the 
determinants of the demand, although the convergence of the tourism market can be 
considered as an indirect control of the importance of income, prices and other 
determinants of the tourism demand. Besides, income is the most important factor in 
the tourism demand, which leads to convergence (Narayan, 2003).  
 
This study will focus on Greece, a country for which tourism is considered a key sector 
of the economy and the sector that will lead it to a development course in the future. 
According to recent data from the Bank of Greece, Greece "is driven to a two-speed 
tourism for 2017, widening the gap between positive and negative performance in 
sectors, businesses and destinations". According to the President of the Association 
of Greek Tourist Enterprises, although the indications for tourism are positive for 
2017, "the destabilization of Turkey is a cause for concern, as in the long run it is not 
a positive development for tourism... The security or insecurity coming from the 
destinations that are supplied by the same markets of visitors proves to be the factor 
that determines the tourism developments in the Mediterranean" (Kousounis and 
Rousanoglou, 2017).  
 
This study aims to explore the issue of convergence in the tourist market of Greece 
based on the tourist arrivals from different destinations. The period of analysis covers 
the period 1995-2015. It seeks to identify the converging countries where the policies 
of the Greek tourism product should focus, so that Greece can enjoy all the 
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developmental benefits. In addition, it is interesting to study which countries do not 
converge, as the tourism policy needs to be redefined as it is not effective. More 
specifically, the research objectives are: 
 
- The analysis of the academic empirical bibliography on the issue of 
convergence and the identification of relevant surveys for Greece. 
- The investigation of the countries that converge with the total arrivals of 
Greece. 
 
The paper consists of five sections. Its structure is as follows: The first section includes 
an introduction to the subject under investigation. In addition, this section mentions 
the purpose, objectives and structure of the study. The second section includes the 
theoretical framework of the study. More specifically, the role of tourism, the theory 
of the convergence of tourist markets, the review of the relevant bibliography and the 
empirical bibliography on tourism concerning Greece. The third section includes a 
description of the sample and the methodological framework. The fourth section 
includes the results of the empirical analysis. The fifth and final section presents the 
conclusions of the analysis. 
 
2. Literature Review 
 
2.1 The role of tourism in an economy 
 
Tourism is found to be a modern driving force and a sector capable of accelerating the 
recovery of the global economy. Especially since the 1970s, tourism has been a 
dynamic branch of the global economy, as a significant number of tourism-related 
industries acquire an international identity through tourism. The growth of the tourism 
sector refers to the gradual development of the tourism sector and is achieved through 
the evaluation and rational exploitation of tourism resources, by increasing the 
productivity and the quality of tourism and the orientation of the tourist product to the 
wishes of the visitors (Dritsakis, 2004). The increase in foreign exchange revenue 
through tourist expenses and other tourism-related activities provides the means to 
deepen the foreign exchange reserves and improve the balance of payments of the 
various countries. Moreover, tourism revenue enhances the chances of importing 
necessary capital goods and increases the tax revenue in the host countries 
(Katircioglu, 2009).  
 
The impact of tourism on the economy of a country is a matter of continuous 
investigation, since, as initially demonstrated by Hunziker and Krapf (1941), the effect 
may be positive or negative based on the flows of incoming and outgoing tourism. 
Tourism thus generates a redistribution of income both at level of countries and at in-
country level, between sectors and businesses involved in tourism. Studying the 
relationship between tourism and economic growth, the most popular approach of 
researchers is to study the multiplying effect of tourism on a country's economy. The 
reasoning of this effect lies in the fact that an economy needs to spend large amounts 
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of money on tourism which initially causes a negative effect on economic growth as 
the economic benefits have not yet been created in the economy. For this reason, there 
is an urgent need for a strategy and policy that supports these costs in order for the 
benefits of tourism to appear.  
 
More specifically, the effects of tourism are direct and indirect depending on whether 
they have a short-term or long-term effect on the economy. In the first level, direct 
effects come from the additional tourist expenses on goods and services in the host 
economy, the tourism investment, the government expenditures and the exports of 
goods due to tourism. In a second level, tourism contributes to the creation of new 
income, jobs and tax revenues, as it contributes to the expansion of the productive 
base of the economy and the sub-sectors of the economy. Thus, the initial increased 
tourist expenditure may negatively affect the economic development of an economy, 
but in the long run this outcome changes to a positive one (Williams & Shaw, 1988). 
 
Tourism causes major changes both at the economic level and the social, cultural and 
environmental levels. On a financial level, the impacts of the tourism industry relate 
to the employment, the balance of payments, the tax revenues, the inflation, the 
regional development and the local economy, as mentioned above (Williams & Shaw, 
1988). More specifically, tourism is considered to be an industry with volume of work, 
as it contributes drastically to job creation, although these jobs are seasonal and 
usually take place together with some other employment. The balance of payments is 
positively and negatively affected, which depends on the general function of tourism 
in an economy.  
 
The balance is negatively affected by the increased need for imports but positively by 
the foreign exchange inflows. In addition, tax revenues are rising as many small 
business units are created and there are enough self-employed people in the areas that 
develop in the tourism industry. Tourism, of course, has made a dramatic contribution 
to the development of the region, as it increased the income and employment, mainly 
in areas with increased tourist resources, by significantly reducing the migratory 
flows, given that there have been incentives in the region, and by improving the living 
standards. At a local level, tourism has also had positive effects on many other 
productive sectors. Throughout this context inflationary pressures have developed and 
local living costs have increased.   
 
According to Robinson and Boniface (1999), tourism has not only economic impacts 
but also socio-cultural influences on a country's economy. Particularly, there is a 
change in the structure of a society, which is more noticeable in regions that are 
geographically isolated. Also, there is a tendency in the sectors involved in tourism to 
prevail while the sectors that are not related to tourism are correspondingly 
downgraded. This turn towards tourism-related industries also changes the 
professional structure of a society. Also, there are changes in the social relations, the 
manners and customs, that lead to the commercialization of these so as to attract 
incoming tourism. In the same direction work as well the activities and the products 
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with organized infrastructure and tourism services which systematically promote the 
culture of each society. Certainly, often, the quality does not have the level that should  
have and the characteristics of the local cultural heritage are not highlighted. 
 
Finally, based on Briassoulis and van der Straaten (2000), the impacts of tourism also 
have environmental impacts. The development of tourism requires new infrastructures 
of large size and extent, thus affecting the balance of the environment. Exactly this 
need in infrastructure as well as in activities leads to intense land plotting phenomena 
as it demands more space from the natural environment. In addition, settlements are 
quite often created on the basis of the tourist resources that can become a very 
important tourist product, in an effort to create new areas of tourist attraction, which 
at the same time should not burden the environment. Thus, in recent years, tourism 
development has to be sustainable in the sense that the type of tourism development 
will be appropriate according to the characteristics of the local community concerned. 
 
2.2 The convergence theory and tourism  
 
A rather new area of empirical research in the context of studies of tourism is the case 
of convergence for the tourist arrivals. The importance of the convergence control is 
a way of assessing the success of the existing strategies for tourism promotion and 
gives the margin for planning future strategies to attract tourists from different 
countries to a specific destination.  
 
According to Narayan (2006), who was the first to highlight the convergence case for 
the tourism industry, the convergence case states that the tourism marketing policies 
which aim at a specific country of origin are effective if the arrivals of visitors from 
the country of origin converge with the total of the international arrivals of visitors to 
the destination country. As a result, the increase in arrivals from these markets of 
origin positively affects the increase in total international arrivals of visitors to the 
host market, so that the increase in total international arrivals will substantially rely 
on this source market, which converges. Consequently, the strategies to increase the 
arrivals of visitors from the converging market improve the overall volume of 
international arrivals of visitors. 
 
Based on the theory of convergence, tourism is a sector that contributes to the 
reduction of the differences in terms of economic growth between developed and less 
developed economies. The link between tourism and the theory of convergence takes 
place in two ways, according to Bryden (1973:72). Tourism can make a positive 
contribution to the economic development of a country, reducing the inequalities 
between regions and urban centers. At the same time, the development of the tourism 
industry has also effects at a global level by reducing the inequalities between 
developed and developing countries, meaning that tourism tends to develop as a sector 
away from the urban centers in less developed areas. According to Shaw and Williams 
(1998), although the poorest economies have traditionally been subsidized by the 
tourism, the emergence of thematic types of tourism, such as the cultural, the urban, 
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the concert one, has benefited the large urban centers. This change in the demand for 
the tourist product creates tourism patterns based on the tourist demand. According to 
Swarbrooke (2000), tourism, on the side of supply, revives the economies that have 
lost their potential in the traditional industry.  
 
The convergence of growth rates is achieved by the ability of the tourism businesses 
to add value to each economy. If this value is smaller than the equivalent value 
generated by other financial activities in the richer economies, then the poorer 
economies will not be able to reach the richer ones. Although tourism contributes 
positively to a country's economy, as foreign capital inflows and its infrastructure is 
improved, at the same time it is possible for the economy to greatly depend itself on 
tourism, which is dangerous for an economy. To the negative effects of tourism 
development, belong also the non-economic consequences for the natural and cultural 
environment.  
 
The reasons for investigating this case are firstly related to the tourism policy 
followed. Policy makers usually increase the percentage of tourists coming from a 
specific destination, which is achieved by the suitable tourist holidays’ packages and 
air tickets offers to attract more visitors. If policies prove to be effective, then there is 
indeed an increase in the percentage of the total arrivals. In addition, over time, as 
income increases, people tend to travel more (Narayan, 2005a). 
 
According to Narayan (2006; 2007), convergence is expressed as the reduction in the 
difference between the total arrivals of tourists in natural logarithm in the country that 
is the reference point for each survey and the arrivals of tourists per market of interest 
in natural logarithm, that is: 
 
DTAi,t  =  ln(TAj,t) −  ln (TAi,t) 
 
where DTAi,t is the logarithmic difference between the total arrivals of the country 
under investigation from the tourist market concerned, ln(TAj,t) are the logarithm of 
total tourist arrivals in the country under investigation at time t, ln (TAi,t) are logarithm 
of the tourist arrivals in the country of interest from each tourist market at time t. The 
convergence case is confirmed if DTAi,t is found to be a stationary process. 
 
At an international level, at least in relation to Europe, according to Williams and 
Shaw (1991), tourism seems to create a wealth distribution network from the north to 
the south and from the richer in the poorer states, thus contributing in the process of 
convergence. At a regional level, tourism naturally tends to decongest urban centers 
and drive its growth potential to less developed regions. Thus, tourism is likely to 
contribute to the regional development and the reduction of regional financial 
inequalities. 
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2.3 Review of the literature 
 
The relevant literature on the study of the tourism industry has several extensions. 
Several researchers have dealt with the study of the contribution of tourism to the 
economic growth (Dritsakis, 2004; Durbarry, 2004; Ivanov and Webster, 2010), while 
another section of researchers has dealt with the identification of the key determinants 
of the incoming tourism (Hanly & Wade, 2007; Mervar & Payne, 2007; Saayman & 
Saayman, 2008). In addition, the interest of other researchers has focused on the nature 
of the disorders in the indicators of tourism, such as the arrivals of tourists and the 
tourist expenses (Narayan, 2005a; Narayan, 2005b; Lean & Smyth, 2008; Smyth, et 
al., 2009). More specifically, they investigated whether the disturbances have a 
permanent or no impact on the tourism industry. In addition, the issue of convergence 
has been investigated from time to time by the researchers mainly in terms of income 
(Barro, 1991; Barro & Sala-i-Martin, 1992; Mankiw, et al., 1992). However, there are 
limited studies that have analyzed convergence in the tourism sector. The basic idea 
of this analysis is whether the smaller tourist markets manage to reach the larger ones 
over the years. 
 
The first empirical study of the investigation of the convergence case in tourism was 
by Narayan (2006), who assessed how much the thirteen major Australian tourist 
markets converge for the period 1991: 01-2003:09. For this purpose, he used LM unit 
root tests with structural changes in the framework of the analysis of the time series 
and panel in order to investigate whether the differences between Australia's total 
tourist arrivals and tourist arrivals from any other tourist market to Australia follow a 
stationary process and thus if they converge. All tests have led to the conclusion that 
markets converge. The same researcher one year later investigated the convergence 
case in the eight major tourist markets of Fiji Islands for the period 1970-2002. He 
carried out unit root checks and tests of co-integration between the Fiji's total tourist 
arrivals and the tourist arrivals from each of the eight tourist markets to Fiji. He 
reached similar conclusions with his previous study, which is that markets converge. 
 
Lean and Smyth (2008) studied the convergence case for Malaysia, considering its ten 
major tourist markets in the period from January 1995 till December 2005. They 
applied LM panel unit root tests, considering one and two structural changes. They 
found out that there was confirmation of the convergence, which means that each of 
the ten tourist markets in Malaysia contributed to the increase in the tourist arrivals in 
Malaysia. Thus, the initiatives aimed at increasing the number of tourists from the 
major markets, which are a source of visitors to Malaysia, were effective. This result 
is a good omen for the Malaysian economy, given the increased importance of the 
travel and tourism sector during the last quarter of the century, as the Malaysian 
government's goal is the continuous effort for the development of the tourism sector 
with a view to diversifying the structure of the Malaysian economy. 
 
Lorde and Moore (2008) examined the case for twenty-two tourist markets in the 
Caribbean for the period 1977-2004 (monthly data) using unit root tests. The empirical 
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results showed that there is no convergence but that there are similarities in the growth 
rates of the tourist arrivals. 
 
Lee (2009) investigated the case of long-term convergence and convergence as a 
catching up effect between the international tourist arrivals in Singapore from Asia 
and other tourist destinations (USA, Oceania, Africa and Europe) for the period 
1993:05-1997:01 and 2004:01-2007:09. The results showed that there is a 
convergence between the markets of USA, Oceania and Asia in Singapore. The results 
of the first period are consistent with the results of the second study period. The 
difference between the international arrivals of visitors to Singapore from Asia and 
Africa is diminishing over time, but they still have a long time ahead of them so to 
converge. The results for both periods show strong signs of long-term convergence in 
international arrivals of visitors to Singapore from Asia and America.  
 
The results reveal that the gap between the international arrivals of tourists in 
Singapore from Asia and Europe during the first period changed into a convergence 
trend during the second period. Also, the signs of convergence for the cases of the 
international arrivals of visitors to Singapore from Asia and Oceania during the first 
period were boosted by signs of long-term convergence in the second period. These 
results have shown that the international arrivals of visitors to Singapore present either 
a long-term convergence or a convergence trend for the international arrivals of 
visitors from Asia during the second period. Therefore, tourism marketing strategies 
are effective in continents except from Asia. Also, in this study, 70% of the 
international tourist arrivals in Singapore were from Asia, and for this reason it was a 
point of reference for the study, since the differences, that were checked for the 
existence or lack of convergence, were among the international arrivals of visitors to 
Singapore from each continent, that is Africa, America, Europe and Oceania, as well 
as among the international arrivals of visitors to Singapore from the key market, Asia. 
 
Tang (2011) checked the convergence case for ten tourist markets in Malaysia for the 
period 1995:01-2008:12. He applied the unit root tests of m-disturbances of 
Kapetanios (2005). The results showed that five of the selected markets show signs of 
convergence. In addition, eight of the ten selected markets present two major 
disturbances. According to these findings, the existing tourism marketing policy is not 
effective in some tourist markets. 
 
Yilanci and Eris (2012) investigated the convergence case for Turkey's tourist markets 
during the period 1996:01-2010:12. They applied the Fourier static control (Becker, 
et al., 2006), which does not lose its potential in the event of an unknown structural 
change. The results have shown that ten of the fourteen tourist markets converge, 
indicating that the tourism policies are effective and that new strategies for attracting 
tourists should be established. 
 
Abbott et al. (2012) investigated the convergence case for twenty major Turkish 
tourist markets for the period 1996:01-2009:12. The pairwise approach was applied in 
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the stochastic convergence analysis framework (Pesaran, 2007; Pesaran, et al., 2009). 
This new approach allows unit root tests to be carried out on all possible pairs of 
differences between the Turkey's total tourist arrivals and the twenty major tourist 
markets of Turkey without choosing a market as a reference point. They reached the 
conclusion that, despite the significant common "movements" of international tourist 
arrivals in Turkey, there is no confirmation of a long-term convergence between the 
large tourism markets of Turkey. 
 
Tan and Tan (2013) investigated the existence or not of convergence for the fifteen 
largest tourist markets of Singapore for the period 1994:01 - 2011:06.  Convergence 
was observed on the 80% of the tourist markets when structural changes are taken into 
account while no convergence was found in thirteen of the fifteen tourist markets 
when structural changes are not taken into account. When the control is conducted by 
panel analysis, there was a convergence. Therefore, tourism policies seem to promote 
tourism and are found to be successful. 
 
Hepsag (2016) studied the convergence case for the twenty tourist markets of Turkey. 
He used unit root tests taking into account the seasonality (Beaulieu & Miron, 1993). 
The sample he studied concerned the period 1996:1-2014:12. He found out that the 
tourist markets converge on the long term and more specifically in the months of 
January, March, April, May, July, September and October. He concluded that the 
current tourism strategies aiming to increase the tourist arrivals need to be redefined 
to increase the number of markets converging for the months mentioned above. 
 
2.4 Empirical studies for Greece 
 
The present study will attempt to investigate the relations between the total 
international tourist arrivals in Greece and the tourist arrivals from European 
countries, taking into consideration all the relevant bibliography. Few studies have 
been found that study the tourism of Greece. Most of the published papers concerning 
tourism in Greece focus on its designing and its economic dimensions, with no study 
being carried out by the convergence analysis. The relevant bibliography, therefore, 
for Greece requires further investigation. The most recent studies found and 
concerning the study of tourism in Greece are presented briefly below. 
 
Dritsakis (2004) empirically studied the impact of tourism on the long-term economic 
growth of Greece for the period 1960:I-2000:IV. He used causal analysis using real 
GDP, real exchange rate and tourist revenue, as well as cointegration analysis on a 
multivariable VAR model. The results confirmed the existence of cointegration 
between the three variables. It was also found a strong causality according to Granger 
between the tourist revenue and the economic growth but also a simple causality 
between the economic growth and the tourist revenue as well as between the real 
exchange rate and the tourist revenue. 
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Dritsakis and Gialetaki (2004) studied the tourism in Greece based on the most 
important tourist markets for Greece. Particularly, they have been investigating any 
long-term changes in tourism revenue from fifteen European countries to Greece. The 
period of the investigation was that of 1960:1-2000:4. Dickey-Fuller unit root tests 
and the Johansen co-integration method were applied. The results showed that the real 
EU income and the exchange rate have a positive impact on Greek tourism revenue 
while the variable that was placed for the political crisis seems to have a negative 
impact on tourism revenue. 
 
Papatheodorou and Arvanitis (2014) studied the effect of the crisis on the inflows and 
outflows of tourists (based on tourists' overnight stays) to Greek tourism at a regional 
level. The study covered the period 2005-2012 and a graphical analysis was used. 
They found out that a new map of tourism is being formed in Greece where the areas 
that were specialized in domestic tourism are at a loss. From a political point of view, 
this situation has highlighted the need to internationalize the tourist product of each 
region in order to overcome the negative effects of the crisis. 
  
3. Methodological Issues 
 
3.1 Stochastic convergence 
 
Barro and Sala-i-Martin (1992) have been the first to address the concept of 
convergence and have raised the issue of faster growth of poorer economies than 
developed countries. They have argued that economies are converging over the long 
term, and over time their income disparities tend to be eradicated. Econometric 
evidence was later provided by Quah (1993), who set out the framwork of cross-
sectional analysis, and among others, Carlino and Mills (1993) and Bernard and 
Durlauf (1995), supported the use of time series aanalysis as more appropriate than 
cross-sectional analysis on this issue. 
 
According to Bernard and Durlauf (1995), economies tend to converge if and only if 
a common trend 𝑎𝑡 and finite parameters 𝛿𝑖 exists such that the following relation 
holds: 
 
lim
𝑡→∞
(𝑦𝑖,𝑡 − 𝑎𝑡) = 𝛿𝑖         (1) 
 
Where 𝑦𝑖,𝑡 is the real per capita income for i time series. In order to take account of 
the unobserved common trend, the mean of the N economies is defined, and the above 
relationship is modified as follows: 
 
lim
𝑡→∞
(?̅?𝑡 − 𝑎𝑡) =
1
𝑁⁄ ∑ 𝛿𝑖
𝑁
𝑖=1         (2) 
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Where ?̅?𝑡 =
1
𝑁⁄ ∑ 𝑦𝑖,𝑡
𝑁
𝑖=1   is the mean per capita income, which is the benchmark for 
the time series. If the common trend level is defined based on the limit 
lim
𝑡→∞
(?̅?𝑡 − 𝑎𝑡) = 0 and by subtracting relation (2) from (1), then stochastic 
convergence is confirmed if and only if: 
  
lim
𝑡→∞
(𝑦𝑖,𝑡 − ?̅?𝑡) = 𝛿𝑖         (3) 
 
In this context, convergence is characterized as absolute in the case where 𝛿𝑖 = 0, 
while convergence is characterized as conditional if 𝛿𝑖  ≠ 0. Bernard and Durlauf 
(1995), state that stochastic convergence occurs when per capita income of an 
economy in relation with the reference economy is stable, and therefore the economy 
is close to the steady state. 
 
The present analysis does not refer to the classic approach of income convergence but 
to the investigation of the convergence between the relevant tourist arrivals in Greece 
form certain destinations with reference to the total arrivals in Greece. 
 
3.2 Panel unit root tests 
 
Assessing stationarity is an important issue to be investigated when one analyzes time 
series data, as their behavior and properties can be significantly affected. Panel Unit 
root tests have been extensively used in recent years to conduct stochastic convergence 
analysis. For example, Fleissig and Strauss (2001) used these tests to analyze OECD 
and European countries for the period 1900-1987. They concluded that real per capita 
GDP for the OECD countries and a European sample of countries converged over the 
period 1948-1987 but not across the whole sample period 1900-1987. However, use 
of panel unit roots tests which do not consider the indication of structural changes, 
may be responsible for not finding evidence for convergence over the whole period. 
 
The Levin, Lin, and Chu (2002), Breitung (2000) and Hadri (2000), tests assume that 
there is a common unit root process that is identical among the cross-sectional units. 
The first two tests have as null hypothesis the existence of a unit root, while the test 
of Hadri has as a null hypothesis the case of stationarity.  
 
The Levin, Lin, and Chu (2002) and Breitung (2000) tests are grounded on a basic 
ADF regression: 
 
ΔΥit = βΥi,t−1 +  ∑ γij
pi
J=1 ΔYi,t−j  +  X
′
itδ + ωit                              (4) 
 
Where β is a common parameter and 𝑝𝑖 lags, which may differ along the cross-
sections.  
The hypotheses are: 
Η0: β = 0 – unit root 
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Η1: β < 0 - stationarity 
The Im, Pesaran and Shin (1997) test, as well as the ADF and PP-Fischer Chi-square 
tests, assume that there are isolated unit root processes such that p_i differs among 
cross-sections.  
 
As presented in the work of Levin, Lin and Chu (2002) the test assumes initially a 
stochastic process  { Υit } of a panel of variables i=1, …,N, with each variable having 
t=1, …, T observations over time and  aims at investigating the integration order of 
the panel variables. It is based on relation (4), as described above, and the ADF 
regression can include a constant term and / or time trend. The error  ωit is distributed 
independently to the variables and follows a stationary invertible ARMA process for 
each variable: 
 
ωit = ∑ θijωit−j
∞
j=1 + εit                    (5) 
 
Individual time series may have serial correlation. Also, for each i=1, …, N and 
t=1,…,T, we have E(ωit
4 ) < ∞, E(εit
2 ) ≥ Be > 0 and  Ε(ωit
2 ) + 2 ∑ E(ωitωit−j)
∞
j=1 <
Bω < ∞. These conditions correspond to the Phillips (1987) and Phillips-Perron 
(1988) unit root tests for weak convergence.  
 
Since pi is unknown, the following procedure is used to perform the test: 
First, based on relationship (5), separate ADF regressions are estimated for each panel 
unit. The lag of the term pi may vary among the series. After the lags are determined, 
two auxiliary regressions of ΔΥit  and Υi,t−1 on ΔYi,t−j (j=1, …, pi) and the appropriate 
explanatory variables X′it are performed, which result in two orthogonal residuals êit 
and ûit−1:   
êit = ΔYi,t − ∑ π̂iLΔYi,t−j
Pi
L=1 − âmiX
′
it                   (6) 
 
ûit−1 = ΔYi,t − ∑ π̃iLΔYi,t−j
Pi
L=1 − α̃miX
′
it                   (7) 
 
We normalize further the residuals to control for heteroscedasticity: ẽit =
êit
σ̂εi
, ũit−1 =
ûit−1
σ̂εi
. The relevant test statistic which follows the Normal distribution is: 
 
tβ
∗ =
tβ−ΝΤ̃ŜNσ̂ε̃
−2STD(β̂)μmT̃
∗
σ
mT̃
∗                                 (8) 
 
where Τ̃ = Τ − ρ̅ − 1  is the mean of the number of observations for each series in the 
panel and ρ̅ ≡
1
Ν
∑ ρi
Ν
i=1  is the mean of the lags for each ADF regression. 
 
As presented in the work of Breitung (2000) the test generalizes the process in a model 
with heterogeneous trends and short-term dynamics. It shows that the resulting test 
statistic has a typical normal distribution and is stronger than the Levin Lin and Chu 
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test (2002). However, this test is weak when the trend parameter is heterogeneous in 
the cros-sectional units (Phillips and Sul, 2003). The test differs in two points from 
the Levin Lin and Chu (2002) test: 
 
- The autoregressive process is eliminated when the standardized parameters 
are created: 
-  
ΔΥi,t̃ =
(ΔΥi,t − ∑ βiĵ
pi
j=1 ΔΥi,t−j)
Si
⁄      
 (16) 
Υi,t−1̃ =
(Υi,t − ∑ βij
pi
j=1 ΔΥi,t−j)
Si
⁄                               (9) 
 
These parameters are modified, and trend is eliminated: 
 
ΔΥi,t
∗ = √
T−t
T−t+1
(ΔΥi,t̃ −
ΔΥi,t+1̃+⋯+ΔΥi,T̃
T−t
)                (10) 
 
Υi,t
∗ = Yi,t̃ − Yi,1̃
t−1
T−1
(Ỹi,t − Ỹi,1)                 (11) 
 
Parameter β is estimated from: 
 
ΔΥi,t
∗ = βΥi,t−1
∗ + νi,t                          (12) 
 
As presented in the work of Hadri (2000) the test uses the Lagrange multiplier and is 
the only one called stationarity tets instead of unit root test. It differs from the other 
tests in its null hypothesis, which states that all panel series are stationary. This test 
generalizes in panels the Kwiatkowski, et al. (1992) test. It is based on the residuals 
and in particular on the partial sum of the residual squares. The test statistics is: 
 
LM =
1
N
(∑ (
∑ Si
(t2)
T2
⁄t
f0
⁄ )Nt=1 )                            (13) 
 
where Si(t) =  ∑ eit̂
t
s=1   and f0 = ∑
fi0
N⁄
N
i=1 . 
 
As presented in the work of Im, Pesaran and Shin (1997 the test is based on the 
specification of individual ADF regressions for each cross-sectional unit of the 
following form: 
ΔΥit = βΥi,t−1 +  ∑ γij
pi
J=1 ΔYi,t−j  +  X
′
itδ + ωit                            (14) 
 
with 𝑝𝑖 lags which may differ among cross-sections. 
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The relevant test hypotheses are: 
 
Η0: βi=0 – unit root for all i 
Η1: {
βi =  0 for i = 1,2 … N1
βi <  0 for i = N + 1, N + 2 … N
 - stationarity 
 
Suppose t tests for each cross-sectional unit based on Τ observations, with ti,T (i=1, 2, 
…, N) be t-statistics and Ε(ti,T) = μ and Var(ti,T) = σ
2. Hence, √Ν
(t̅N,T−μ)
σ
 ⇒ Ν(0, 
1), where t̅N,T =
1
N
∑ ti,T
N
i=1 . The statistic t̅N,T, follow the standard normal distribution. 
It is worth noting that Τ is the same for all units and therefore, Ε(ti,T) and Var(ti,T) 
hold also for each cross-sectional unit i, and as a consequence the test gives reliable 
results in balanced panels. The test performs better for small Ν and Τ.  
 
The ADF & PP-Fischer Chi-squared proposed by Maddala and Wu (1999) and Choi 
(2001), are an alternative approach to the Fisher (1932) test, that combines probability 
values with unit root unit tests. If pi is the probability value of each individual test for 
each cross-sectional unit, then: 
 
−2 ∑ log(𝑝𝑖)
𝑁
𝑖=1 →  𝑥2𝑁
2                                                                (15) 
 
The ADF (1984) test starts with the autoregressive procedure of order ρ, that is AR(p): 
 
ΔXijt = aij + βijt + δijXij,t−1 + ∑ γijk
pij
k=1 ΔXij,t−p  + et                           (16) 
 
For the country i and country j as the benchmark country, aij = constant term, t = 
time trend, ΔΧijt =  Χit −  Χjt, −1 < δij < 0, pij = the order of the autoregressive 
scheme, 𝑒𝑡 =residual term.  
 
The relevant hypotheses are: 
Ho ∶ δij = 0 → unit root 
Η1  ∶ δij < 0 → η Υ𝑡  stationarity 
For a given critical value α, if the p-value < α we reject the null hypothesis, which 
verifies the existence of stochastic convergence. 
 
The Phillips - Perron (1988) test, is based on the regression: 
 
ΔΧt = β
′Dt + πΧt−1 + μt                  (17) 
An advantage of the PP test against the ADF is that the first is resistant to general 
forms of heteroscedasticity in the error term 𝜇𝑡. Another advantage  
is that it is not necessary to determine the time lags to carry out the test. The 
assumptions of these tests are the same as those of Im, Pesaran & Shin (1997).  
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In the works of Lee and Strazisich (2003; 2004) this test is based on the Lagrange 
multiplier and is carried out by endogenously identifying structural change. The test 
is using auxiliary regressions that allow a change in the constant term of the model as 
well as a simultaneous change of the constant term and the time trend. Its general form 
is: 
 
Δ𝑦t =  δ
′Zt + Χt                                                                        (18) 
 
where Δ  is the difference operator, Zt is a vector of exogenous variables and Xt= βXt-
1+ut. In the case of a structural change in the constant term in period TB1 we have Zt =
[1, t, D1t ]′. In the case of a structural change in both the constant term and time trend 
in period TB1, then Zt = [1, t, D1t,DΤ1t ]′. The relevant LM statistic is calculated using 
the model: 
 
Δ𝑦t =  δ
′ΔZt +  φS̃t−1 + ∑ γi ΔS̃t−i + εt                                                         (19) 
 
The relevant hypotheses are: 
 
H0 ∶  φ = 0, unit root  
Η1  ∶  φ < 0, stationarity  
 
If the p-value is less than a given critical value α, the null hypothesis of a unit root is 
rejected. 
 
4. Data and Empirical Analysis 
 
4.1 Data 
 
The sample of this study consists of countries that choose Greece as a tourist 
destination. Specifically, the sample includes 18 countries, namely Albania, Australia, 
Austria, Belgium, France, Germany, Denmark, Switzerland, United Kingdom, USA, 
Spain, Italy, Canada, Cyprus, the Netherlands, Romania, Russia, the Czech Republic. 
The time of the analysis is 1995-2015. 
 
The databases used are the World Bank and the Association of Greek Tourist 
Enterprises. The variables selected are the total international tourist arrivals and 
arrivals in Greece from a specific country. Total international arrivals is the number 
of tourists traveling to a country other than their usual residence for a period not 
exceeding twelve months. When there is no data on the number of tourists, the number 
of visitors, including tourists, daily visitors, cruise passengers and crew members, is 
displayed. 
Sources and collection methods for number of arrivals vary from country to country. 
In some cases, the data comes from statistical data at the border and is complemented 
by surveys. In other cases, the data comes from tourist accommodation. For some 
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countries the number of arrivals is limited to arrivals by air and for others arriving in 
hotels. Data for incoming tourists refer to the number of arrivals, not to the number of 
people traveling. Arrivals from a specific country do not include economic migrants. 
Finally, data also come from the Bank of Greece Border Survey, which was prepared 
by the Association of Greek Tourist Enterprises. 
 
4.2 Results of unit root tests without structural changes 
 
At the first level, unit root tests were applied without any structural changes to 
determine whether the divergences in the tourist arrivals of one of the 18 sample 
countries from the total arrivals in Greece are stationary. In case the stagnation is 
confirmed, it is concluded that the markets of these countries converge. By extension, 
this is an indication that the tourism policies of Greece seem to be effective as they 
promote tourism. Specifically, they are presented the panel unit root tests for all the 
countries of the sample, with or without any individual effects and with or without 
any isolated linear trends. The results appear in the Table below: 
 
Table 1: Classical unit root tests with no structural change. 
Sample period: 1996 2015 
Automatically selected maximum number of time lags - SIC 
Automatically selected bandwidth: Newey-West and Bartlett kernel 
 Exogenous variables 
Test  
Individual effects, individual 
linear trends 
Individual effects 
No individual effects, 
individual linear trends 
Test 
statistic 
p-value** Test statistic p-value** Test statistic p-value** 
Null hypothesis: unit root (assumes a common unit root procedure) 
Levin, 
Lin & 
Chu t* 
-0.84247 0.1998 1.90329 0.9715 3.50597 0.9998 
Breitung 
t-stat 
0.64355 0.7401 - -   
Null hypothesis: unit root (assumes an individual unit root procedure) 
Im, 
Pesaran 
and Shin 
W-stat 
0.40905 0.6587 2.46422 0.9931 - - 
ADF - 
Fisher 
Chi-
square 
34.4060 0.5445 28.9388 0.7921 15.9660 0.9984 
PP - 
Fisher 
Chi-
square 
30.6498 0.7208 30.0694 0.7459 16.0599 0.9983 
** Probabilities for the Fisher test have been computed using the asymptotic Χ2. All other tests assume 
asymptotic normality. 
From the above tests, the p-value is greater than the significance level, per 5%, which 
confirms that there is a unit root and consequently there is no stagnation for the panel. 
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Thus, the classical tests do not confirm the existence of convergence for all the 
countries. These unit root tests assume that the series under examination is developing 
relatively smoothly over time, in the sense that there are no significant changes that 
affect the evolution of the chronological order. Of course, if there are significant 
changes that occur after a structural change in an economy, such as the economic crisis 
or a terrorist attack.   
 
However, there are tests that take into consideration structural changes that may have 
a permanent effect in the chronological order. Therefore, and given the issue under 
study, it was considered necessary to investigate the existence of a unit root with 
structural changes, as the ADF control is tendentious if the existence of a structural 
change is confirmed (Nelson & Plosser, 1982). 
 
4.3. Results of unit root tests with structural changes 
 
Then, the LM test of Lee and Strazisich (2004) was carried out with a structural 
change. This test is carried out in panels and arrives at conclusions for each country 
separately in the analysis panel. Therefore, it is considered more reliable, as it does 
not have a problem with degrees of freedom. The results are listed below: 
   
Table 2: Unit root control LM with structural change. 
 Time trend Without Time trend 
Country Test statistic 
Structural 
change 
Test statistic 
Structural 
change 
Albania -7,835 (2)***  2013 -7,835 (2)  2013 
Australia -8,271 (2)*** 2005 -8,271 (2) 2005 
Austria -14,211 (2)*** 2009 -14,211 (2) 2009 
Belgium -5,389 (1)*** 2003 -5,389 (1) 2003 
France -8,383 (2)*** 2012 -8,383 (2) 2012 
Germany -8,234 (2)*** 2007 -8,234 (2) 2007 
Denmark -5,557 (1)*** 2007 -5,557 (1) 2007 
Switzerland -6,022 (1)*** 2003 -6,022 (1) 2003 
United Kingdom -4,898 (1)*** 2013 -4,898 (1) 2013 
USA -4,895 (1)*** 2013 -4,895 (1) 2013 
Spain -4,009 (0)** 2007 -4,009 (0) 2007 
Italy -7,415 (1)*** 2012 -7,415 (1) 2012 
Canada -10,292 (1)*** 2001 -10,292 (1) 2001 
Cyprus -11,038 (1)*** 2003 -11,038 (1) 2003 
Netherlands -4,648 (1)*** 2013 -4,648 (1) 2013 
Romania -9,362 (2)*** 2003 -9,362 (2) 2003 
Russia -1,072 (2) 2003 -1,072 (2) 2003 
Czech Republic -7,007 (1)*** 2005 -7,007 (1) 2005 
Statistical panel -31,823***  -31,823***  
 
Critical values for structural change for the 1%,5% and 10% are respectively -4,239, 
-3,566 and -3,211. The corresponding critical values for the panel LM test for 1%, 5% 
and 10%are respectively -2,326, -1,645 and -1,282. ***, **, * represent statistical 
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significance at the 1%, 5% and 10% level. The number of lags has been chosen using 
the SBC criterion and is noted in parenthesis next to the test statistic. This test also 
shows each country separately to see if all or most countries are converging towards 
the tourism market of Greece. Based on the above results, it is ascertained from the 
panel control statistics that the zero point of a unit root is rejected, and the alternative 
hypothesis of stagnation becomes acceptable. Stagnation implies an indication for the 
whole group of countries being under analysis. Panel control statistics are lower than 
the critical value per 1% in the significance level, which means that the tourist markets 
converge stochastically towards Greece. This is an indication that the tourism policy 
is in the right direction, with the ulterior goal of increasing the arrivals.  
 
As shown in the above Table, 2 out of 17 countries, namely Albania, Australia, 
Austria, Belgium, France, Germany, Denmark, Switzerland, United Kingdom, USA, 
Italy, Canada, Cyprus, the Netherlands, Romania and the Czech Republic, reject per 
1% at the significance level the zero point of the unit root. Thus, these tourist markets, 
based on their arrivals, converge with the total number of tourist arrivals, a fact which 
is in favor of the proper orientation of the tourism policy of Greece towards these 
countries. In addition, Spain is another country for which the zero point of the unit 
root is rejected per 5% at the significance level, which leads to a similar conclusion to 
the above. The only country that does not converge is Russia, as the zero point of the 
unit root is not rejected in the case of that country. 
 
The structural changes resulting from the above test are placed in 2003 and 2005. The 
period 2001-2003 was a period of lower tourist mobility, not only to Greece but to 
most destinations compared to the previous flourishing decade of 1990s due to the 
international security crisis since 11th September 2001. Since 2004, there has been a 
relative recovery, which particularly in Greece, was combined with the Olympic 
Games, a fact that helped to increase the tourist movement towards Greece and to 
redefine the tourist product.  This situation has begun again to change since 2007 and 
onwards, and especially after 2009, due to the global financial crisis.   
 
5. Conclusions 
 
This study attempted to investigate the existence or not of convergence in the tourism 
sector, focusing on the tourist market of Greece. The analysis was based on the tourist 
arrivals from different countries having destination to Greece and the total arrivals of 
Greece for the period 1995-2015. It was attempted to determine which are the 
converging countries, if any, to see if Greece follows an effective tourism policy for 
the countries that choose Greece as their destination. For this purpose, different unit 
root tests with or without structural change were used to ascertain the existence of 
convergence in a stochastic context.  
 
The first objective of the research was to analyze the relevant academic empirical 
bibliography on the issue of convergence and to identify relevant surveys conducted 
for Greece. Particularly for Greece, which is the point of reference for the analysis, a 
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small number of rather recent studies have been found, without any of them addressing 
the issue of convergence. For example, Dritsakis and Gialetaki (2004) studied tourism 
in Greece based on the most important tourist markets for Greece. The results showed 
that the real EU income and the exchange rate have a positive impact on the tourism 
revenue in Greece, while the variable that was set for the political crisis seems to have 
a negative impact on the tourism revenue. More recently, Papatheodorou and 
Arvanitis (2014) studied the impact of the crisis on the inflows and outflows of tourists 
(based on tourists' overnight stays) in the Greek tourism at a regional level. From the 
graphical analysis they have conducted, they concluded that a new tourism map is 
being created in Greece.  
 
The second goal of the research relates to the empirical investigation of the subject 
under study. Initially, from the tests without structural change in a framework of 
analysis panel no stochastic convergence was established. Then, from the unit root 
tests per country and again without structural change it was found out that 
convergence exists only in two countries: France and the Czech Republic. Because 
these tests assume that the series under examination is developing relatively smoothly 
over time, in the sense that there are no significant structural changes that may affect 
the evolution of the time order, the analysis in the second level proceeded to unit root 
checks with a structural change in each country and in a panel context.  
 
The control of Zivot and Andrews (1992) showed that 17 of the 18 countries in the 
sample show signs of stochastic convergence with significant structural changes, 
which are mainly found in the period of 2005 for most of the countries, which is the 
year following the Olympic Games which took place in Greece in 2004 and 
contributed positively to the improvement of tourism policies, due to the promotion 
of the country abroad. In addition, the period of the crisis in Greece is another point 
of time highlighted by this specific test. The non-converging country found is Russia, 
where it is indicative that, although tourist demand from this market has increased, the 
country's policy towards this market does not appear to be that effective to yield long-
term results. Moreover, the Lee and Strazisich (2004) test with one structural change 
came up with the same results as those of Zivot-Andrew's test with corresponding 
structural changes.  
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